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The First Fise=Year Plan of the (Ninens Jepie = Fepublic to
devolop the people's econoey has placed *he celhsels of the pherea-
ceutical tndustyry on antiblotice shich gecs®iy 102¢¢t the penjic 3
health, and the Chinese AcCsdemy of Scichce hes alsc dreigniterd anti-
biolics as one of the 11 fucal print» of pesenrch during the 3 year
period. Thercefory 3t i both timely and ispoartan: thit the Acadeay
of Science has called this conferencs for the interchange of teehnical
axperience, the Rapping of «orking . 4ne  *he el ri®ion ) teanrrch
activities, and the atimylation of p-.iue®. 2 Ora D oL LF . NMig,.

fetry of Light tndusiry, | selcome 471 > . 0 ru mv L pinty .
attending this conforence, and relotie 5 ro (sTl,ng ol tRix o onfereones,
There 1s no doubt that Chins » =3 ® . I S PO T

. TS

Rreat Stimulatiun 2ith SO BADY SPECI-i14%4 3 1enl Ly T%is S RfefenUs
1 fevwl]l very fo:tunate to have such a good Lpper-itss tu 2alk abiut

the prosent status and dovelopment o CRIfe « «~*.~; ti(~ ind s%ry «1th
you. | shall ulso point up OXISTINEG JR;0r%an® ~ ° lowe i eepy o0

helpfui direction and suggesations froe vou

1. THE PHESENT STATLS AND ACCOMPL 1S N1L O THE
ANTIBIOTICS INDULSTUY IN FHISNG

The producticn of antibilotics g *re ottt fLie2 of nefon.d
construction are clusely tnterrelite’ THe jecpie o8l el nLtion
awnit us.  This 1s n difficult task Atter the Libueisrion, wunder the
correct lesdorship of thu Chinese Conaunist Purty and the People’s
government, our country huad ulreudy had an antibintics tndustiry That
combined with the tolls of the scientints and the grest mess of cocapne
ttonal workers caused the indusiry 2 developn very ropidiy After the
Chinese Prople's Republic weg furmed. sntibloltc reses:ch wa- expanded
on a nutionnl scalo. The Chinese Academy of Science, tThe various
rosvarch units tn the Mintstry of Health, certaln tustitutions of high-
cr learntpg, und the rescarch laborartartes of the nationtlized pharma-
cautical tndustry all conducted reseorch on the mast fre juvntly used

antibiotics such a» pentcillin, chlo apphentiol, et This had
great effect on the traring of qual 71ed Jeopie wngd <le .» r verent
ot technlquon During the explorato y eteges of soed Jexcarch wcetivi=

tien, these scientimts overcane many dfficulties, continue! ty study
And experiment to jay the first founcattons, for the ynTastveal pro-
duction of antiblotics, In 1030, under the lenderabip of the Mintatry

uf Health rescarch and expertmentation o Jenieddiin - as ogun Due
to the emphasis put on Lt by the party and the gosernmeppt 1t a.s not
tong betore forsal production on an exgeriment .o bosi~ v« begon At
present, the acaie of production st 1s not large Heet reavaovedh wopk

during the few years after the Jiberi t1an baa raptdiy tewal sty o the
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possibility of antibiotic manufacture on an industrial besis. There 13
no doubt about that.

The status of industrial production at present shows that the pro-
duction of penicillin has advanced from the nenexistent stage to the
existent stage. Furihermore its production capacity continues to
increase each year. Roughly the 1953 quantity is 12.6 times that of
1952, that of 1954 is 43 times, and that for 1955 is calculated at
160 times (that of 1952). Fundamental research has been cospletad on
the method to be used and the source of raw materials “equired for the
manufacture of chloramphenical. The production of synthomycin has
been initiated in June 1955. 1Its production in this early stage has
been able to meet China's needs at the present time. The coabined
research efforts on aureomycin by the various units has shown sufficient
result for its manufacture to be done on ar experimental basis. Strep-
tomycin 1is also in the research stage of experimental manufacture.

This is the beginning for all of this to be coordinated into the new
foundation to expand production. '

The development of China's antibiotic industry is the result
of continual advances in research sctivities and production. The fol-
lowing items are tke more important accomplishments of technique.

1. Continual improvements have been made in the methends of
penicillin production, so that fermentation units have continued
to increase. The average for October this year has reanched more
than 2,000 units. Improvements have also been made in mold culture
as some tanks that have been roteting for more than < vear did not
show any signs of mold growth. Cottonseed meal was used ‘instend
of cornmeal. This substitution was more in keeping with China's
ecohomic conditions, and it overcame the present difficulty that the
nation cannot produce a better quality cornmeal on a large scale, -
the result of which advanced the production of penicillin to an
earlier date, A Waldhof type of fermanter is used to cut down on N
the amount of air that is needed (it uses 0.5 vol air per minute),
The fermenting period 1s reduced from 90 hours to 65 hours, and the
utilization rate of the facilities is increased. From the stand-~
point of extraction and purification the total production rate of
procaine penicillin has been raised from 60% in 1953 to roughly
75% at the presont time. Furthermore the cryatals of procaine
penicillin are fine and small enough to meet clinical needs. Color
standards sct for th2z intermediate product and the finished product
have improved the color of the finished product.

2. Synthesis of chloramphenical has met with preliminary
success through the cooperative research efforts of the Chinese
Academy of Science and the Northeast Pharmaceutical Plant of the
Ministry of Light Industry. As problems onh the soparation of .the
optically active bodies and disintegration of the dextro-rotating
bodies still need further economic and logical study, production
of synthomycin is carried out at the present time, [mportant
rosults in experimental production are as follows,

A. Development of a new method to manufacture p-nitroacotophenone
through the oxidation of nitrobenzene using a strong neutral potassium
permanganate as the oxidizing agent, with the average yield rate
in the purified form being 75%.

Calculated from the benzene grouping the total rate o p-nitroa-
cotophenone obtatned reached 37.5%. In production at present, as

.
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1. DEVELOMMIVT OF TXO. . ¥PIHIOTIC 1M BTES

Nue DOralt me tO Feviews (N6 Jev.io,Reat 2 CLivc’s salibiuilY tndustry
and the reamon kot 1t cuuld Cevelop Tre o A, e300’ ! acieatific
research tn hls 1s Quite Ereat. TRIs Aue: Le Jip  aeved ih goeveral poanta.

1 In vies 0f the need fur 18 Oy the pesple. 100 Palty and the guvern- *
Bt recognised the jmportance of antibiItic resesrcn ant . ta production.,
Furthorsote 1t give )t grest encuuregesent snd o ot Duiring the periéd ‘u
of the War of Nestwtanco sgainst Jag.n ec3idsl Sers ANC I0 a cartain
soction of the Feuple’s Liberation Arey (the Eighth foute Arwy at the tine)
used the culture broth for pentcillin 1n bandeging the wounted in the nrea
of the Tai-hsing Mountaine., After tho liberatiun, gesearch sctivitius
devoloped rapidly (rits under the Mintatry of Hea!th «nd certain in-
stitutes 1n the Acedesy of Sclence hid thelr jersonnel «nd f{actlities
fncroased to enlarge the scope of rowessch tteas, LEntabliabment of a
Nattional Antibiotic Committee astrengthened the leadership for research.
Many research rosults have beon applied teward the produciiun of pent~-
ci1llin. Other rescarch efforts opencd the wuy for productivn of chloram-
phenicol, asureomycin and streptoaycin. In 1950 the Mintstiry of Hoalth
of the Contral Pwople's Government ontablished the Cont-s. Rurvau for
Inspection of Hiclogical Products shich inapacted antibiotics regularly,
having thus a great offect on the sunervision of thoir Eroduction, Al!
of this 14 said to sybstantiate the “act that only under the great
concorn »nd truv lesdership of the Comauntst Party ano the Poople's
Government can the antibtotic tndust 'y have the accongliibeants and
dovelopment of the present

2. Tho &pirit of reosearch snd «coperntion in the sci=ntific
worker ero impartant tactors 1n the deveicpment of the «ntibiotic
industry. Hich resards arv roapod from research activites. let
e jJust mention what [ know personally. Rewearch on penicillin began
quite aurly, During the War of Hosiwtance uguinst Japan, there wore
intellectuals In the nation who did pioneering research tn the ants-
biotica on their own by groe'ng ponteillium notatum or vbserving tts
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morphology and such. Mr. T'ang Fei-fsn of the National Amtibiotic
Committee who is among us today found the mold of penicillium notatum
in Kunming before the liberation in 1944, and he was able to produce
penicillin by the surface growth method. Between 1946 and 1948
scientists at the former Office of Preventive Medicine at the Alter
of Heaven (Tien-t'sn) conducted research experiments on fersentation
factors and fermentation media related to the submerged growth method
and the method of purification. At the same time they also trsined
some personnel. However under the rule of the reactionary government
in the past scientific reseurch did not receive any attention nor
support, After the liberation everything was different., In 1949,
the year that the Chinese People's Republic was formed, research ac-
tivities on penicillin was reorganized. Through the cooperative
efforts of the Central Institute of Research on Biological Products
of the Ministry of Health, the Shanghai Pharmaceutical Research In-
stitute of the Chinese Academy of Science, the former Shanghai Peni-
c1llin Testing Institute which is now the Third Pharmanceutical Plant
(Shanghai), research on fermentation methods was intensified, and
explorations into methods of purification and crystallization were
actively pursued. These activities established the first foundation
for penicillin production. Research on chloramphenicol was carried
out in 1950 by the Dairen Scientific Research Institute and the
Shenghai Pharmaceutical Research Inst:tute, both of the Chinese Aced-
emy of Science where problems relating to media and methods of pro-
duction were soclved. These have been applied toward the production
of synthomycin. Research workers in the Institute of Pharmaceutical
Research of the Chinese Academy of Science and the Laboratory of In-
dustrial Pharmaceuticzls of the Bureau of Industrizl Pharmaceuticals
of the Ministry of Light Industry are continuing their efforts toward
a more economic method to isolate and convert the differently con-
structed optically active bodies in the manufacture of chloramphenic.l
with certain results, 1n 1953, under the leadership of the Committee
on Antibiotics, scientists were organized to visit the factories in
person, so that research and production of penicillin could really

be coordinated. The same year research on streptomycin was 1nitiated,
and much work has been done on the improvement of microbial strains,
fermentation, purification, and crystallization. Units portldipstingi
in the rescarch include the Chinese Academy of Science, & certain’
medical college, the Central Institute of Research on Biological
products of the Ministry of Health, the Shanghai Industrial Laboratory
of the Ministry of Light Industry, the Third Pharmaceutical Plant
(Shanghai) etc. Research on aureomycin which was initiated at the
same time soon met with preliminary success in the selection and
culture of microbial strains, and in fermentation and purification.
(The cooperating units are the sam. as those aforementioned.) The
Academy of Science also went into -carch on the physiological and
chemical structure of the aureomy.... producing mold, Efforts in the
scarch for new antibiotic molds and substances have been initiated
and certain molds with original bacterial capacity to resist certain
discases have been found. Then there is much work done with many
rosults obtained by other rescarch agencies and certain schools of
higher learning in their research and the training of qualified
workers. Furthermoroe much rescearch Yas also been done in the field
of inspection and regulation. Under the leadership of the party
and the government, the scientists have overcome all kinds of o=
search difficulties, in order to offer valuable materinl ror the
industrial production of antibiotics '

-dq -
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Vidoqhiol &f 11e (2 rIovialiom oot lisn?, sugguotad Ivssangitg 1Ae
0Ty w08 1D IS11Ests B3F $I0006TY 12 fosdwio The farsudialivn ond
ultule fote. Comsales Che Chi-fu, & Ouchitic 01 1'e Bj.:lesliel
FRaresienlicel Lad:ratlery 208 (0o Jocbogling BocAiter) sranged In
1934 00 t1hat 1he vniljutl 307 RiNele Ras SR iB7reses ) frum 2 tudme
10 38 Iulwe ot L1 prusest (100, SRICR o prociicaisis ¢ % ipe
CTIeeoe In 1A Srulailios Fote. Ce@rade Toos Tul hes set 7 A IRe
Plassing 30<t108 Gf 100 7D CBISS PROrvaconlica; Fiaal Lo istlern
Ot ke Blochenicad! Fuarmacewtiicsl Latnretzry has s ggveteld the Reldad
Of using Silh tor fLiter the e@aioloas o2 tROY Serge soriticice omd
blach apochas cuvic Lw feduted Delore Boltileg sAIcE 1o an applices
t1o6 Loward I18urosicg the Quality cf the grudust. 4s fur the au el
sentel seaulectiure ul chlorasglenicsl, It vae Initiates t8 tNe
rescarch laburstery of the BortRenst 1oervs @401 -8, lazt 18 193¢,
DUPiBg thle poricd comrnde Ch'engd CAle-Bilerg -7 . 4t £ sousdimr
80lved the prodlem of welPg BELIVE & s yice a6 ABlvrigys c vl e Ban,
From the manufecture Of AICF LoRIOr®. & Poy 2 853 s> od- o4, - 4h U
RANUTACLUTY Bonilrcacelsphetons, 0. T4l 2 v7anufp e € b s 51 b
produced in jarge quantition, L¥3er ol tifAg - BUE s L. Pia thege
are oven better factors for 14e Pesd 2atl., The ctagiy (o050 .
eEperinental manufscture tol glece -t the tige shent -pe-t~an IMw) . ALls
18R was weging bscterial sarfare on us, U afede. vh gacti lpeted
in this experiment sore 20 Roveld D) thelr patii ti:a te 'ofend
Chins, resist the L, and atd Kofea 'hat § 7 atlue they . .DLIDIed
thelr work through Sundeys without BT PING 105 .eal, »LIfIcuttias
in the beginning vore man) ae Luth exgerier e ant? avatlabdls cqulfsent
was Jacking. Hosever, through the diligrnt effurte uf the shole
staff of workers, this cxperimente) Perulstture ,ivject Dogan to
reap rosults after a short wshile. During the .ast fes yuhrs Ragy
qualified persons wure also treined. hovever,spcabifg 77 u the
point of industrial production, this esp only the Leglining,

4. The aid given by international friends had & stimulating
effect on China's antibtotic production techniques. The Soviet ex-
port Koma Yasilev !sic] gave important suggestions to the Third
Pharmacoutical Plant (Shanghat) regarding the manufacture of pent-
cillin, Ho suggosted (1) Shortening the avntation period, and
{(2) using the counter curront msethod of satraction, In timue those
have been put to application and have effected & change in increased
production (production increamed by wbuut 33%), He alwo pushed the
satablishment uf a worktng schedule, so that the managsrial aspect
of production could bo properly deve oped. The study and application
of the ruvlationship butecen the grosth morphology of peniciiiiunm
notatum and 1te production strength «as alan suggested by speclalist
Yastlev s0 that the methods of production of penicillin could be
oven aore sctentific, As {or antibiotic reevarch heo suggested the
establiahoent of an Antibiotics Cosm ttee i 1952, to luad and

encouruge creative cooperation,’ =0 that se could pluca emphasin
on the thinking of comyados engaged 1n 4 unitad Fesear:n vffort,
wHICH i vuen had o grest effoect on resenrvh,  Soviual sl lal int

Comtade Fedor Chanasov Teie ] aleo ditected and helped the Northoust
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Phargaccutical Plant in the experimental manufacture of synthomycin,
Besides these, specialists from Poland ana Major General. Sokar [-ic}
of Indin also gave us constructive ideas and practical help.- The
Internationnl Conference on Antibiotics that was held in. Warsaw

the f{irst part of this year and the technical cooperation between
nations gave great stimulation and much technical. revelntion to
China's antibiotic industry and antibtiotic research.

III. PROBLEXS EXISTENT IN EXPERIMENTAL MANUFACTURE AND
PRODUCTION AND DEMANDS ON SCIENTIFIC RESEARCH LISTED

1. DPenicillin

(1) Fluctuations in the amount produced shows that fron the as-
. pects of fermentation units and yteld rates;

A. The fermentation units keep increasing each ycar, but the
degrce of fluctuation is quite high. The averages for the lowest
month and thc highest month in 1954 were 1,396 and 1,908 units per
alit. .JAmong the 3,000 gallon cans, they were 1,112 and 2,133 units

per mlit,

Comparative Chart of Monthly Avcrages in Production of benicillin
Fermentation Units (from 1954 to 1955)

Container Year and

type month Jan Feb Mar Apr ﬁay Jun
1500 ganl- 1954 1423 1396 1440 1462 173! » 1542
lon . .
container 1955 1611 1489 1828 1858 - 1725 1864
3000 gal-

lon o R

container 1955 1129 1112 1504 1605 | 1671 1640

Jul Aug Sep Oct Nov Dec

1500 gal- 1954 1503 1434 1504 1598 1839 1908
lon

container 1955 1792 1663 1979 2232
3000 gal-

lon

container 1955 1770 1603 1711 2138

The causes for fluctuation are nany. For instance, when mold
stralns from batch number 22 ching nirk were used in Docembor 1954,
ond mold strains from bateh number 5.-20 were used in February 1955
the fermentation units were increased which affirmed the fact that
mold strains were involved. Then in September 1954, when now cotton-
secd menal was used, and in March 1955, when a 2% peunut menl caoke was
uscd te complement cottonseed meal, .t was found that the fermontation
units also tfncreasced, which affirmed the involvement of medin and their
sources.  Since the 3,000 gollon con.ainers have been put into produc-
tion use this year, the level of fernentation units possible through
their use have been dnereis i graduilly toward che lovel possible
through the use of the 1,500 gollon contatners. This proves to bo
the result of better agitation and acratioa through rovision of

-
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S0 2000 6F Si0lider Friblene olil Vo fovad 1D (D@ o, srinvatal seanu-
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Wi cwllnre Inidetie coblilitw (o Rgpes during the penicililin
feresstiolion plovess,. Tho culture rale 18 1937 wae 5.78%, 1n 1933
.60, 1w 930 I 0P, asdd wi t11] Ocioder 3955 3t war enly 3,708,
Tociere gorvining 3o cwliule of Blic: 1010) organieons are #8111
wselornifed

] e »ield rate tkicugh eatrrctiion a6d purification con-
Sisses S INCIBAse 8Ch Jear. Ia 1950 "t aversged 66.191, and In
1953 (up 13l Octoder) 1t was 13.06%. woeever, fluctustions were
Quite adviaw. Fur evasples (he yield 7ate from the 1,300 gallon
Conloisere reschod & poah |0 Sepleadyr with 86.92%, but i1t had been
as foe ae 33.37%. la order (o stabl 120 the yield rate at a
conparatively high lovel, shile coat avieg to ralee 1l, resesarch
Busl be cuntuctied oa asthods of puri’lcation and the chesical and
cheniuval engineering aspectie of facl ities and equipsment to control
st

(2) Problemsa still eniel 10 the quality of the product. They
are found In the strength of peniciilin G and 01} suspensions of
penticillna,

A:. The strength of pericillin G; In the tesporary require-
Bonls gorerning the certifiantion of antiblotics e¢stablished by
the Mintstry of Health in 1284, the standard for procaine penicillin
s 950 units puritly per mg @31 the sirength of penicilliin G msust
be 2bove B3 units per ag. 7Zsaples tahen at vandoa fros products
sanufactured by the Thira Puarsaceutical Plent (Shanghay) of the
Ministry of Light Industry to the Cectral Buresu for Inspection of
Blological Products showed fluctuatiuns in purity and the strength
of penlcilliin G. Some samdlse sere rubstandard. Therefore efforts
hereafter should be directssi tusard discovering the fundanental law
to stabilise the strengthanc purity of penicillin G through further
ntudy of mold behavior and foTeentation methodas.

7 -
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B. Oil suspensions of procaine penicillin. Since sanufacture
of oil suspensions of penicillin was dbegun during the fourth period
of 1951, it was found that there were disadvantages to its coapousd-
ing by the freezing method which resulted in the separation of layers
in the suspension. The suspension was difficult to drav into the
syringe and there was local reaction after injection. In October 1954
compounding was changed to the heating method and the grinding period
was also lengthened which resulted in a change for the better. Mowever
the size of the crystals still were not sufficiently saall to mset the
standards set down by the temporary requirasents governing the certifi-
cation of antibiotics, which meant that any <rystal under 5 am will
meet 65% of the requirement. However it cannot be guarsnteed that
the largest crystal will be under S0 mm i size. It is hoped that
research efforts on sethods of crystallization will be intensified
to basically solve the protleam of insufficient minuteness of
crystal size which is substandard.

C. Another important proble=m which is related to the quality
of the product is the lack of unity in the methods and results of
analytical assay and inspection among the different agencies and
pharmaceutical concerns. For exasple drug effectiveness tested by
the Third Pharmaccutical Plant is higher than that done by the Central
Bureau for Inspection of Biclogical Products and also that by the
Biochemical Pharmaceutical Laboratory. There were also differences
in the results of the bactericidal and bacteriostatic qualities of
the drug. Since analytical assay is the basic factor in quality
assurance, it is hoped that sfter systematic and scientific study
a definite basis could be found to standardize methods of analytical
assay. In the process of production assay methods for the standard-
ization and control of intersediate products have not been completeiy
set up, which have resulted in obstacles to improvements in tech-
nique and management. This is a problern deserving study.

(3) There are alsc problems in the standardization of raw
materials and their methods .of application.

As for raw materials, the proportion of lactose used ia re-
lation to cost is quite great. According to statistics mads the
their period of 1955, the cost of lactose is more than 1/3 of total
cost spent on all raw materials, Purthermore la' .ose is expensive
and it is not easily supplied in large amounts at the present time.
For industrisl purposes research must find a satisfactory substitute.
Acvording to Wen Hsicon [Literary Offcrings] and the result of experi-
aent by the Central Institute of Resvarch on Biological Products,
using cornmeal to replace most of thc lactose could produce the
8amo amount ot units, excopt that a longer fermentation period was
required. It is obvious that a subatitute for lactose can be found.
Improvements in working techniques to shorten the fermentation cycle
is also possible, oxcept that a further step in research is needed.

Raw materials such as cottonseed cakes and peanut cakes are
agricultural products which are comparatively cheaper and easier
to supply. However, due %o such factors as plant strains and )
the scason and methods of application, there are often groat dif-
ferences in their composition. Their composition must bo standard-
ized, and they must be used in the right ratio. It must be under-
stood that with the problem of raw magerials, substitute products
and its use ratio are closely related to the physiology of the mold.
Only thorough rescearch and a complete set of scientific figures can
solio it, Otherwise production is blind and to talk about a technical
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3. Aysoumrtim ol Hrowgismscin

(i) Astomic it 10 I8 (A@ BrOiess &f l-in Sassfectuted cn o8
esperianstial decis, aivd sanples Lre alrsady avallable for clialcal
e, Browselr thorv oste +11]] Beay eelelisg prodiens.

A. From the stasipciat of feresntstica, Sisce adoptioa of mold
strain K100}, usit production Res been incressed 10 sm average of 1,300
units per alit i1a the 63 gallom contalners. Mesever the fermentation
units sveraged {roe the 200 gallea coatainers 1s cosperstively lower.
As for rae msterisls used It forsentation, & sudetitute has not yeot
been found for the pruteln used ia ke culture medium shich is very
expensive. lass regarding oold "tske™ and spore inoculation, factors
relsted to fersentation, such &s the utiliazation rste of air, have
not yet been found.

8. Mrthod of isolation originally used precipitation with cal-
cium salts. There are still difficulties in the filtering process
and condensing by vecuus. The yield rato is only 60%, and the
steps are cosparaiively numerous (7 stops). It 1s hoped that compara-
tive atudties will be done on the extraction of filtrate solutton.

(2) Study of streptoamycin is being carried out in the different
industrial agencivs, but many problens still resatn unsolved.

4. A bacteriotropin resistant strain has been cultivated, but
its resistance is not atrong enough, nor is it stable enough., Even
with stimulation by ultraviolet rays its capacity to produce strep-
tomycin dous not seem 10 Le increased. [ts fermentation units range
between 300 units to 600 units, and an understanding of its character-
istics is yot to be obtatned. Control of the fermentation process
is not essy. These combined conditions result in the absence of a
superior aicrobial strain being cultivated. Until! then farmentaiion
cannot be expanded. The urgent problems requiring attention are
cultivation of microbtal strains and prevontion of bacteriotropin.

B. PFiltering difficulties in the extraction process have
been solved. The yteld rate of crudo sulfates extracted with an
ion exchango agent ranges from 50% to 60%. The yleld rate of the
crystalline doublo salt with calcium chloride purified from the
crude product is 40%. Further research mus: be done on increasing
the yloeld rate, on the ion exchange agent and Lts sources,

In brief, many practical problens need to be solved in the
production of aureomycin, while problems requiring bazic rosearch
for a solution to the production of Htreptomycin are evon greater .
in number.

J. Synthomycin

From tho standpoint of production and development at present,
production techniques of synthomycin are stil)l faced with the
following problenms, '

(1) Due to a longor period roquired for its synthesis, fluctua-
tions of the yteld rate tn the vartous stages of production are
quite obvious, As a reliable method to control and to analyze the
nany intermediate bodien is yet to bo found, wimply detormining the
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ultimstqfflag point will not solve the probles. For exssple, the
aclting point of the reduced synthetized product and the yield rate
of reduction do not seem to have any obviously close connectiom.

Another example is seen in the 5 steps taken from the introduction of
broaine to reduced synthesis which 15 & continuous process whereby the
intersediate bodies do not undergo dry separation, nor are the contents
sanalysed. Calculation of the amount of ingredients used can only be
drawn from an aversge estimate. Under conditions where there is so

much fluctuation in the yield rate, loopholes in production can arise
with that much msore ease.

(2) Since production has been initiated, the dogree of yield rste
fluctuation in the step of reduction has been great and further atucy
is needed to stabilize it. When reduction is not effective, then
byproducts which do not dissolve in acid often sppear during the next
step of hydrolysis which will lower the yield rate. At present there
is no hunch to ward off the appearance of these by-products. .

(3) During the oxidation of nitrobenzene, air or oxygen is used
as the oxygen source to produce the catalytic reacticn which need
further study and development at the present time. This involves
many aspects, such as the production of free bases, production, and
bresking down of peroxides which are problems related to theoretical

organic chemistry.

(4) Toward the end of the distillation period, nitrosobenzene
often heats up, resolves, and lets off nitrous gas in which lies the
danger of explosion. At present thers is no definite way to avoid
such danger. Recently, a type of polynitrophenyl has been separated
from nitrosobenzene which may be one of the causes responsible for
this phenomenon, but it has not been determined that this is the

only cause,

(5) A method to separate the optically active bodies which is
suitable for industrial production atill need further research and
development. It is to be expected that the problem of disintegration
of the dextro rotating bodies will be solved at the same time.

(6) As synthomycin which is often used in the different types
of childhood dysentery, im extremely bitter in taste, thers is an
urgent need to develop a tasteless synthomycin. The quantity of its
dosage is also rather big. A convenient quantity supplying sufficient
is also a big problem needing our attention.

(7) Materials used in the production of synthomycin, such as
hydrochloric acid and bromide, are strong corrowives which present
a serious problem in the corrosion of equipment at present. Using
only glass cquipment still does not solve all the problems. There-
fore it is especially important that this problem related to acid re-
sistant materials is presented for your attention and advice.

From the problems listed above it can be seen that many aspects
of production techniques are unfamillar and not clear. Especially
when production goes on continuously, the requirements are higher
each day, and the problems i{nvolve many related aspects of basic
rosearch. To use the regular production of penicillin as an example,
tho many chains in its production, such as the nature of the micro-
bial strain, the method of precduction, the manufactured dosage all
have problems which require further research., At present, control
of the nature of tho microbial strains used in tho production of
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PONEFGEEIA. 1) oy B, Sadoulds it TPl 150 oladiesidl ~f pApeiwiogy
Ml BjeneBiesttd o JAdompieds ™ Pewail wd 1ALe Fimke the i6exised
ptudiome af Juitwiv pudis odd fesasaiolian J031s00 3R] wlonjend, a8
18 otisin Pratute o ale af JR0ivils. Sule pougies fee] 104t In aur
Skt wf ARGiRiIntis IoesB vl Ol Sevb W Tins 40 (A0 oidiway;loshnedtie of
Slidtvbiniogy Bote [8ii0n Bsiod (Mo 2eode of feelily. ®v sloe Bove the
oaw fesiing, 2+ 18in 10 ew of 100 is) Sriediome Ialasiriol pFruduriles
s acienlifid fuosarteh (o saive. (1o Firpase 1o (e gubisaleoe of
Pl o Tien 2185101 008 Prulaciing 1510000, oBIcY 4 offeciively coa-
traliod frum 0 281w Puidlliem, THhedt 10 the field of (Remiolry and i1in-
Santirisl chomietry, scaw awitufls of citrocliice ool parificotiva are
Uit Cfute, 8sd wiber Bothods Rese JOL (o Do setabilisied. Tierefore

1o courdisate Srulecticn ood the devwivpanstl ¢f pruvductice, the problems
thatl pewd to bw studiod arv maay, asd they 870 pivdleus requiring

urgeat atteatlics.  Origisslly satiblotic prodectis e prvduwced to meet
the bealth seede cf the great Basces ol pecple. Therefore 1in order

for us 1o prodice satibioltics that are los priced, of Righ quality,

and clinically elfective, the sholedearted covperstion of the research
scieatist Is aveded to fulflll tRie glorious tash togeller. [n coon-
ducting rwsessrch the praciics) coeditioas of Chins ehould be coordinated
Into 1t, aad probless should be considered 9ith present industrial
factors 1n sind and with the urgency of thelr developsent 1n the future.
For example at present there Is Buch surh (0 e done on the selection

Of ram 3aterisis. Awsestch on the spplication of cuttonsssd seal and
puanut cake inetesd of the curnees! that Chine has el to produce in
greatl amounts has shuen certsin results, This is guod, but ehter is

8 heed for further systesaiic researihi. Kesearch on vulture sedis

for rtrupt-aycin and aureonycin is werth a triat an thae dvencvring,
Equirmant G oapadratur can also boe obireta fop Susther - Yoy b

Coss dkn o rregt pAtion with G000 oillion peonle, shich will aced
all Oypoen of sntiblotics In groat aweunte, Howvarch seisted to anti-
Rloticy, and the equipecnt to produce <ntibiotics peed thoroughly
skilled porsunnel to handle it. Therefore s planned program to train
killed eordors is surthy of uverybody ‘s attention,

Dy to the concern by the Chinese Communist pParty and tho People’s
Govornm it uover the health of the whole nation, our antibiotics
industry has hed & very goud start since the liberation, but 1t is
far frow sufficient to meet the health nevds of the great masses of
poople. China's First Pive-Year plan has shown us the direction and
wo know this task to be difficult and glorious at the same time.
Industry has great expectations of sclentific research work, for it
is only aftor rescarch has had results that industrial production can
progress another step, ¥We firtaly belteve that on the basis of con-
tinuous resulta of scientific research, we can fulfill the task :
assigned us by the First Five-Year Plan and further create conditions,
for enlurging industrial production of sntibiotics.

Now let me oxproass my confidence in the succoss of this confer-
enco, and wish you all good health.

1 October 19358
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